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abstract: Four species of lizards, Anolis nebulosus, 
Ctenosaura pectinata, Phyllodactylus lanei, and Sce¬ 
loporus nelsoni, were examined for gastrointestinal 
helminths. Twelve species of helminths were recov¬ 
ered. The most diverse helminth fauna was found in 
Ctenosaura pectinata, which had the largest body sizes 
and the most diverse diet. The greatest prevalence was 
for Alaeuris mexicana in C. pectinata (93%); the high¬ 
est mean intensity was for Atractis scelopori in C. pec¬ 
tinata (2905). 
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Mexico has one of the most diverse herpeto- 
faunas in the world (Flores-Villela, 993), yet 
there is little information on the helminths of 
these lizards (Bravo-Hollis, 1942; Caballero y 
Caballero, 1937; 1938a, b, c, 1939a, b; Goldberg 
et al., 1996). During August to November 1993 
we were able to examine samples of 4 sympatric 
lizard species from the Pacific Coast of Nayarit, 
Mdxico, for helminths: the polychrotid, Anolis 
nebulosus (Wiegmann, 1834); the iguanid, Cten¬ 
osaura pectinata (Wiegmann, 1834); the gec- 
konid, Phyllodactylus lanei Smith, 1935; and the 
phrynosomatid, Sceloporus nelsoni Cochran, 
1923, as part of an ongoing examination of rep¬ 
tilian helminth biogeography of Mexico. All liz¬ 
ard species are endemic to Mexico. Anolis ne¬ 
bulosus occurs from eastern Sonora southwards 
to northern Sinaloa, along the Pacific coast to 
southern Guerrero, and inland to Jalisco and Mi- 
choacan; Ctenosaura pectinata is a tropical spe¬ 
cies in Mexico found in Durango, south to Chia¬ 
pas, and along the Pacific coast; Phyllodactylus 
lanei occurs along the Pacific coast from Nayarit 


to Guerrero (Garcia and Ceballos, 1994). Sce¬ 
loporus nelsoni occurs in Sonora, Chihuahua, 
and southward in Nayarit, Durango, Sinaloa, and 
Jalisco (Flores-Villela and Gerez, 1994). To our 
knowledge, there are no reports of the helminth 
fauna of reptiles from Nayarit, nor is there in¬ 
formation on helminths from Anolis nebulosus, 
Phyllodactylus lanei, or Sceloporus nelsoni. 
However, there is a report of helminths in C. 
pectinata by Prado Vera (1971). The purpose of 
this note is to report on the helminths of 4 sym¬ 
patric lizard species from the Mexican state of 
Nayarit. Description of new species and taxo¬ 
nomic details are presented elsewhere (Moravec 
et al. 1996, 1997). 

A total of 139 lizards were examined: 44 Ano¬ 
lis nebulosus, 29 Ctenosaura pectinata, 56 Phyl¬ 
lodactylus lanei and 10 Sceloporus nelsoni, col¬ 
lected by hand from islands formed during the 
inundation of 13,000 ha of the Aguamilpa Dam 
Hydroelectrical Project near Tepic (21°5'32"N, 
104°46'20"W), ca. 60 km E of the Pacific coast, 
Nayarit, Mexico. The habitat consisted mainly 
of tropical deciduous or semideciduous forest, as 
well as xerophilous scrub. The A. nebulosus 
sample consisted of 5 females and 39 males and 
averaged 35.22 mm snout-vent length (SVL) ± 
6.99 SD, range, 27-50; C. pectinata, 5 females 
and 24 males, mean SVL 281.58 mm ± 83.85 
SD, range, 130-850; P. lanei, 38 females, 18 
males, mean SVL 54.17 mm ± 12.21 SD, range, 
31-70; S. nelsoni, 2 females, 8 males, mean 
SVL 108.22 mm ± 23.32 SD, range, 75-180. 
Lizards were deposited in the Herpethological 
Collection of Universidad Nacional Autonoma 
de Mexico, Depaitamento de Zoologfa, Instituto 
de Biologfa (UNAM). All lizards were killed by 
freezing. The body cavity was opened by a lon¬ 
gitudinal incision from vent to throat, and the 
gastrointestinal tract was excised by cutting 
across the anterior esophagus and the rectum. 
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Table 1. Helminths of 4 species of reptiles of Aguamilpa, Nayarit, Mexico. 


Host and helminth 

Site 

Prevalence 

Mean intensi¬ 
ty 

Range 

Abundance ± SD 

Phyllodactylus lanei (n = 56)* 
Oochoristica sp. 1 

Small intestine 

10.71 

1.66 

1-3 

0.17 


0.57 

Centrorhynchus sp.t 

Body cavity 

1.78 

1.0 

1-1 

0.017 

± 

0.13 

Parapharyngodon alvarengai 

Large intestine 

28.57 

2.87 

1-10 

0.82 

± 

1.77 

(Freitas, 1957) 

Skrjabinodon scelopori 

Large intestine 

30.35 

9.64 

1-48 

2.92 

± 

7.83 

(Caballero y Caballero, 

1938) 

Spiruridae gen. sp.t 

Body cavity 

1.78 

15 

15-15 

0.26 


2.0 

Anolis nebulosus (n = 44) 
Oochoristica sp. 2 

Small intestine 

15.9 

1.85 

1-3 

0.29 

+. 

0.76 

Mesocestoides sp.t 

Body cavity 

2.27 

45 

45 

1.02 

± 

6.78 

Parapharyngodon alvarengai 

Large intestine 

2.27 

2.0 

2-2 

0.04 

± 

0.30 

Ctenosaura pectinata (n = 29) 
Oochoristica sp. 3 

Small intestine 

48.27 

14.78 

1-46 

7.13 


12.13 

Mesocestoides sp.t 

Body cavity 

6.89 

24.5 

1-48 

1.68 

± 

8.75 

Centrorhynchus sp.t 

Body cavity 

3.44 

1.0 

1-1 

0.03 

± 

0.18 

Alaeuris mexicana Moravec, 

Stomach, large intestine 

93.10 

1,834.29 

17-5,983 

1,707.79 

± 

1.65 1 

Salgado-Maldonado, and 
Maydn-Pena, 1996 

Atractis scelopori Caballero 

Large intestine 

51.72 

2,905.8 

8-12.721 

1.503 


2,665 

y Caballero, 1938 

Ozolaimus ctenosauri 

Large intestine 

58.62 

18.0 

3-59 

10.55 


1.45 

Caballero y Caballero, 

1938 

Thubunaea ctenosauri 

Large intestine 

3.44 

8 

8-8 

0.27 


15.70 

Moravec, Salgado- 
Maldonado, and Mayen-Pena 
Sceloporus nelsoni (it — 10) 
Parapharyngodon alvarengai 

Large intestine 

30 

1 1 

1-22 

3.3 


6.9 

Strongyluris sp.t 

Large intestine 

10 

6 

6-6 

0.6 

± 

1.8 


* n = number of hosts examined, 
f Larvae. 

:|: Probably Strongyluris similis Caballero y Caballero, 1938. 


Esophagus, stomach, and small and large intes¬ 
tines were examined separately. Each organ was 
slit longitudinally and examined under a stereo¬ 
microscope. Helminths were removed and 
counted. Cestodes were fixed under slight cov- 
erslip pressure using AFA fixative. Nematodes 
were fixed using 70% ethanol. Selected hel¬ 
minths were deposited in the Helminthological 
Collection, Institute of Biology, UNAM: Ooch- 
oristica sp. 2839, 2840; Alaeuris mexicana, 
2648 to 2651; Atractis scelopori, 2646; Ozolai- 
mus ctenosauri, 2645; Parapharyngodon alvar- 
engai, 2647; Skrjabinodon scelopori, 2644; Thu- 
bunaea ctenosauri, 2643. Terminology is in ac¬ 
cordance with Margolis et al. (1982). 

The helminth fauna consisted of 4 species of 
cestodes, 3 unidentified species of Oochoristica 
and Mesocestoides sp. (tetrathyridia); 1 species 
of acanthocephalan, Centrorhynchus sp. (cysta- 


canths); and 7 species of nematodes: Paraphar¬ 
yngodon alvarengai Freitas, 1957; Skrjabinodon 
scelopori (Caballero y Caballero, 1938); Alaeu¬ 
ris mexicana Moravec, Salgado-Maldonado and 
Mayen-Pena, 1996; Atractis scelopori (Gedoelst, 
1919); Ozolaimus ctenosauri Caballero y Cab¬ 
allero, 1938; Thubunaea ctenosauri Moravec, 
Salgado-Maldonado and Mayen-Pena, 1997; and 
Strongyluris sp. (probably similis). Prevalence, 
location, mean intensity, and abundance for each 
host are given in Table 1. Differences of prev¬ 
alence and mean intensity of helminth species 
among the sexes of lizard species were as fol¬ 
lows: in Phyllodactrylus lanei, Oochoristica sp. 
1 was found in 16.66% of 38 female lizards and 
in 16.66% of 18 males; intensity in female hosts, 
4 cestodes, range 1—2, mean 1.33; in male hosts, 
6 cestodes, range 1-3, mean 2. All Centroryn- 
chus sp. cystacanths were recovered from fe- 


Copyright © 2011, The Helminthological Society of Washington 






110 


JOURNAL OF THE HELMINTHOLOGICAL SOCIETY OF WASHINGTON, 65(1), JANUARY 1998 


male lizards. Parapharyngodon alvarengai was 
found in 28.94% of female lizards and in 
22.22% of males; intensity in female hosts, 37 
nematodes, range 1-10, mean 3.36; in male 
hosts, 5 nematodes, range 1-2, mean 1.25. 
Skrjabinodon scelopori was found in 31.57% of 
female lizards and in 33.33% of males; intensity 
in female hosts, 118 nematodes, range 1-48, 
mean 9.83; intensity in male hosts, 50 nema¬ 
todes, range 2-27, mean 8.33. All Spiruridae 
gen. sp. nematodes were recovered from male 
Phyllodactylus lanei. None of the 5 female Ano- 
lis nebulosus were parasitized. In Ctenosaura 
pectinata, Oochoristica sp. 3 was found in 50% 
of 6 female lizards and in 47.82% of 23 males, 
intensity in female hosts, 53 cestodes, range 1- 
46, mean 17.66; in male hosts, 154 cestodes, 
range 1-30, mean 14. Mesocestoides sp. and 
Centrorhynchus sp. were all recovered from 
male lizards. Alaeuris mexicana was found in 
100% of female lizards and in 95.65% of males, 
intensity in female hosts, 9,237 nematodes, 
range 314-2,819, mean 204; in male hosts, 
33,426 nematodes, range 1 '-5,983, mean 
1,681.3. Three individuals of Ozolaimus cteno- 
sauri were collected from a single female lizard 
(prevalence, 16.66%), 56.52% of male lizards 
were parasitized by this species, intensity in 
male hosts, 300 nematodes, range 4-59, mean 
23.07. All Thubunaea ctenosauri nematodes 
were recovered from male Ctenosaura pectina¬ 
ta. All nematodes from Sceloporus nelsoni were 
recovered from male hosts. 

A total of 94,014 individual helminths were 
recovered, 99.6% of which were nematodes. 
Most of these (99.6%) were recovered from 
Ctenosaura pectinata. Phyllodactilus lanei was 
the second most heavily parasitized species, 
from which 236 helminths were collected, 95% 
of these were nematodes. Anolis nebulosus con¬ 
tained 60 helminths, 95% of which were ces¬ 
todes. Sceloporus nelsoni contained 39 nema¬ 
todes. The highest prevalence (93%) was re¬ 
corded for Alaeuris mexicana in C. pectinata ; 
the greatest mean intensity (2,905) was recorded 
for Atractis scelopori in C. pectinata. 

The helminth fauna consisted mainly of wide¬ 
ly distributed species. Only Alaeuris mexicana 
and Thubunaea ctenosauri, which were de¬ 
scribed from specimens in the current study 
(Moravec et al., 1996, 1997), are not known 
from other species. All other helminths are 
shared with other reptilian hosts species (Baker, 


1987; Goldberg and Bursey, 1990; Schmidt, 
1986). 

The 4 sympatric lizard species examined were 
found to have a unique and relatively diverse 
oxyurid fauna that is not shared among them. 
Only Parapharyngodon alvarengai, which in¬ 
fected 75% of the examined species, and Me¬ 
socestoides sp. and Centrorhynchus sp., which 
infected 50%, were found in more than 1 spe¬ 
cies. All 4 lizard species feed on insects, with 
Ctenosaura pectinata having a wider diet that 
also includes leaves, flowers, and fruits (Garcia 
and Ceballos, 1994; Ramirez-Bautista, 1994), 
and all inhabit trees and bushes. Ctenosaura 
pectinata and Phyllodactylus lanei are also 
found on the ground. Arboreal and terrestrial liz¬ 
ards feed on different prey, which may help ex¬ 
plain differences in helminth faunas. Also, ar¬ 
boreal lizards may be able to avoid fecal-con¬ 
taminated soil better than ground dwellers. 

Ctenosaura pectinata, which had the largest 
body sizes and the most varied diet, contained 
the richest helminth fauna, both in species di¬ 
versity and in abundance in our study. Moreover, 
Prado-Vera (1971) previously found Ozolaimus 
megatyphlon and Ozolaimus monhystera in 
Ctenosaura pectinata, which brings the number 
of helminth species that infect this lizard to 9. 
Goldberg et al. (1993) similarly reported in their 
helminth study of xantusiid lizards that the large 
island night lizard, Xantusia riversiana, which 
ate a mixed diet of plant and animal material, 
had a more diverse helminth fauna than its 
smaller insectivorous mainland relatives, Xan¬ 
tusia bolsonae, and X. henshawi. 
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abstract: Two adult gyrfalcons ( Falco rnsticolus) 
and 8 adult and 95 nestling peregrine falcons ( Falco 
peregrinus) from Greenland were hema tozoa free and 
2 of 60 adult peregrines from the east Texas coast har¬ 
bored Haemoproteus tinnuniculi. 

key words: Falco peregrinus , Falco rnsticolus, 


Haemoproteus tinnunicule, Prosimulium itrsinttm. Ac ■ 
des impiger. West Greenland, Texas. 

None of the published surveys of hemato- 
zoans in peregrine falcons (Falco peregrinus) is 
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